Introduction
Cryoablation of paroxysmal atrial fibrillation is an increasingly common procedure for treatment of symptomatic patients after failure of or intolerance to antiarrhythmic drug therapy. Atrioventricular (AV) block during cryoablation therapy is an uncommon complication. We present a case of a transient mechanical AV block occurring during manipulation of a 28 mm cryoballoon catheter before cryoenergy delivery around the right inferior pulmonary vein (RIPV). The main hypothesis is a mechanical bump of the AV node.
Case report
A 52-year-old woman was referred to our center for cryoablation under general anesthesia for symptomatic paroxysmal atrial fibrillation ablation with history of documented atrial flutter. Preablation computed tomography (CT) scan showed normal pulmonary vein distribution ( Figure 1A ) and electrocardiography showed complete right bundle branch block.
After transseptal puncture, left pulmonary vein isolation was performed using a 28 mm cryoballoon (Arctic Front Advance, Medtronic, Minneapolis, MN), after a single application for each vein. Then, the catheter was advanced to the RIPV with the support of an Achieve catheter (Medtronic). The balloon was inflated in order to isolate the RIPV, but total RIPV occlusion with selective contrast injection was difficult to obtain with persistence of an inferior RIPV leak. A pullback maneuver allowed to obtain a total occlusion ( Figure 1A ). During this manipulation, and before cryoablation, a complete AV block occurred with an escape rhythm of 40 beats per minute with pre-existing right bundle branch block ( Figure 1B , top). Despite a 30-minute waiting time and intravenous injection of 100 mg hydrocortisone, AV block remained complete. The procedure was continued to isolate the right superior pulmonary vein, but neither cavotricuspid isthmus line with radiofrequency energy nor RIPV isolation was retried for safety reasons, to avoid delivery of permanent lesions in the AV node region owing to absence of AV conduction monitoring. Forty-five minutes later AV block spontaneously resolved when the patient woke up, during extubation.
Discussion
AV block during cryoablation is a rare complication. Fonseca and colleagues 1 described the only actual case of AV block, but it occurred during delivery of cryoenergy in the RIPV with a 28-mm balloon. They hypothesized that AV node ischemia was the most probable mechanism, as artery coronary angiography performed 30 minutes after AV block KEY TEACHING POINTS Atrioventricular (AV) block is a rare complication of cryoablation for paroxysmal atrial fibrillation.
It can occur with manipulation of a 28 mm cryoballoon around the right inferior pulmonary vein (RIPV) in a small left atrium. Careful electrocardiogram monitoring during manipulation or cryoablation delivery around the RIPV is necessary to watch for occurrence of AV block.
Other possible mechanisms of AV block during cryoablation procedure are vagal reaction due to freezing/thawing; inadvertent ganglionated plexus cryoablation/modulation; AV node artery vasospasm or coronary embolism due to air bubble migration, either in the right coronary or in the left circumflex artery, induced by sheath or balloon flushing; and mechanical bump of the AV node, as reported here.
showed a patent AV node artery originating from the right coronary artery. In our case, the short distance between the RIPV ostium and aortic annulus at proximity of the AV node region, shown by CT scan reconstruction, could explain mechanical AV block during manipulation of the 28 mm cryoballoon catheter (13F) ( Figure 1C ). This could be due to a mechanical bump of the interatrial septum and crux cordis, but also to the left-sided pathway of the AV node. Data for comparison with CT scan reconstruction are needed to confirm this hypothesis.
Others possible mechanisms of AV block during cryoablation procedure are summarized as follows: (1) vagal reaction owing to freezing/thawing; (2) inadvertent ganglionated plexus cryoablation/modulation; (3) AV node artery vasospasm (as described by Fonseca and colleagues 1 ) or coronary embolism owing to air bubble migration, either in the right coronary or in the left circumflex artery, 2 induced by sheath or balloon flushing; and (4) mechanical bump of the AV node, as reported here.
Conclusion
Our case highlights the importance of carefully monitoring AV conduction during cryoablation, especially with the use of a 28 mm cryoballoon catheter during RIPV isolation in small atria. 
